Females of three butterfly species of the Ithomiinae (Lepidoptera: Nymphalidae) are associated with raiding swarms of the army art Eciton burchelli (Hymenoptera: Formicidae) and feed on bird droppings in the swarm vicinity. Many species of birds, primarily in the antbird family, Formicariidae, deposit droppings as they follow swarms of E. burchelli to feed on insects flushed from the leaf litter by the ants (1). Thus army ant swanns provide a predictable source of nutrients as bird droppings, and the odors associated with the swarms may allow the butterflies to orient.to the location of fresh droppings to feed.
As a result of an initial observation that, at Finca La Selva in Costa Rica (2), females of three species of ithomiines (Mechanitis polymnia isthmia, Mechanitis lysimnia doryssus, and Melinaea lilis imitata) assembled in high densities at E. burchelli swarms and fed on bird droppings there, we undertook a l-year study of the behavior, sex ratios, and turnover within such assemblages. From these data we sought clues as to the nature of associations between the ants. birds, and butterflies.
Nonfloral feeding by adult Lepidoptera is a poorly explored phenomenon (3) although it can have significant effects on reproductive biology. Reproduction in most kinds of butterflies is thought to be restricted by the amount of nitrogenous reserves accumulated during larval feedine @, 5). Many butterflies, particularly temperate butterflies, feed primarily frorh flowers and thereby obtain sugar to provide metabolic energy. For these butterflies, larval reserves are the major, if not only, source of nitrogenous materials available for egg production. When the butterfly emerges from the pupal case, the number of eggs to be laid is thought to be a finite number determined by the quantity of nutrients accumulated during larval feeding (4, 6, 7) . This general life pattern does not hold for several groups of butterflies. Adult Heliconius (Nymphalidae: Heliconiinae) butterflies use free amino acids in pollen to augment egg production, thereby extending their reproductive life (8) . Other Neotropical butterflies, including the subfamily Ithomiinae, feed on bird droppings, and it is believed that they are using uric acid or partly digested proteins as a source of nutrients essential for egg production (6, 8, 9) . Some ithomiine species are able to live at least 4 months (8), and probably produce egg clusters (Fig. l) throughout their lives (10) . lf ithomiines depend on bird droppings as a nutritional resource necessary for prolonged egg production, At dense ant swarms, a large contingent of female butterflies, approximately 8 to 12 at one time, may be observed flying low over the front of the swarm. As many as 30 individuals have been captured over a period of a few hours. It is possible that many more individuals may be present at the swarm, since it is difficult to see and capture butterflies in a dense forest habitat. The butterflies exhibit searching behavior, dipping down momentarily in the midst of the dense swarm, and occasionally stop to feed at fresh bird droppings.
It appears that the butterflies are attracted from a large area to the swarms, possibly by some odor produced by the {Computed by means of a t-test. Each swarm or session is treated as one datum; these are used to compute the mean, weighted by the length ofthe session.
ants. While it was not possible to test this directly, data were gathered as to the absolute abundance of Melinaea and, Mechanitis in the presence and in the absence of ant swarms (13) . Table 2 shows that capture of new female individuals per hour is significantly higher at swarms, roughly ten times the capture rate in the absence of a swarm, suggesting that the butterflies are strongly attracted to the swarm area or remain in the area once encountered, or both. Since females lack scent scales, the predominantly female concentrations probably are not self-aggregating as are the courtship groups. The butterflies may be using the strong odors produced by E. burchelli swarms for orientation to the swarrn area, although once in the swarm vicinity, other factors, such as visual cues, are important in locating bird droppings.
We observed the behavior of the butterflies briefly before capturing them. At ant swarms, 49 percent of the butterflies captured were involved in feeding behavior; 26 percent were actually feeding on bird droppings, while the other 23 percent were flying low over the ground and stopping to examine white spots, such as lichens or fungal mycelium, which resemble bird droppings. Of the remaining 5l percent, 37 percent were flying, 7 percent were sitting on leaves, and 7 percent were alternating between flying and sitting. Some of these 5l percent may also have been involved in feeding behavior at the swarm, although this was not observed in the brief interval before capture.
Ithomiine butterflies are well-known aposematic models for mimicry complexes (14) and are not attacked by the insectivorous birds present at the swarms. Bird droppings at ant swarms could be a resource available only (i) to those butterflies and other large insects that are protected from bird predation by distasteful compounds or (ii) to palatable Batesian mimics of such species.
Drummond (15) first reported the association between butterflies and army ants. He observed females of Mechanitis lysimnia dotryssus and, M. polymnia isthmia (16) following a swarm of E. burchelli in Honduras. Drummond hypothesized that the Mechanitis were attracted to the swarm by an odor that mimicked the courtship scent of the male butterflies, thus explaining why only females were attracted to the swarm. Since Drummond made this hypothesis, it has been shown that Mechanills males as well as females are attracted to the courtship scent (12) ; thus his hypothesis does not explain why predominantly females I 148 are found at the ant swarms. While Drummond observed the same dipping flight pattern that we observed, he did not see them alighting to feed on bird droppings.
Young (9), who did not observe the phenomena, responded to Drummond by suggesting the alternative hypothesis that "butterflies were being 'fooled' by the swarm raid odors. The odors of decay associated with the swarm raid triggered food searching behavior by these butterflies, causing them to follow the army ants." Our observations suggest that the butterflies are not being fooled at all, but rather take advantage of the swarm as a predictable source of an important nutrient.
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